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(57) (Sif!?] <-io7.siJM(fa)i 

MfflSr/h? <tizt ^'^mx'. mm^t comz^ 



(a) 



(b) 



KSAKI 




(h) 



(2) 



!»WT9-222430 



'hi5g$t S-ffM I fz r n - rSr ^S ;t /-cro - 7'a=. .y h f 

m^m4] mmymm^. Au. pt. irm^i' 
^^izb mmttmm i ^-mmAcD^^'ttLt^ i 

[it««6 3 fFl2«^iS<^^iS«m. Au, Pt. A 

ov^-fix*^ 1 mizmm(or\:i-7a.~y ht,zx *)mm^ 
tix^^izt mmttmmmm.im. 

[000 13 

UMi>zm^^i>ra-yj.--y ht, i^ro-T^a-'y h 

[0002] 

h)hh\. mm&mM=f-W]mm ( a f m t -r 

■?>) ifmmit^ixx\^h (zfihii^mrxn-fw^m 

m (WTSTMt-t^) i*g8->$iXTV^I.) . z.tih<r> 

s PMTii. Wi'hm■\mmmm\,zm.=f■^^'<^>vx'r^■^ 
xT-# hzt^mmL. mm.mztm'mm^'^ 
is. mmmm^mm.mthtix\-^h, stm«, 



tizx-oxmmmm&t^, sTM^mmttztrnt 
mtixii. m'miit^mmi^mizmKt:maL. 

mpnmzmmmmmm^^^t^-^mm, m±ti 

M{i. wmmmMzmyi^'xhx:i-mTizm 
^itfzt^ m'm^tmmt i>zm<i^^^tm 
s I . fgi/J^mt^z^^:7c^Die^t^$ ^x . wmm 

xii, -mm^L. s^mi&wizu^^mmitz 

[0003] n-mw.x'AFMRx/srMmmthfzib 

»il ( A FM/STM) ZtHZXhb. AF 

Mxm^ ^ixiro-7'j.~ -y h iimw.±i,zmss.wz 
^y-i-i-^<-b^my^w<:-i,zm^h.fzm'hmi 
m'mimmmz-rizb^zX'oxm'm 
Mbm\bmi,zmiimi^i^i^iii'th, m'^cr,mii 
mxn. AFMmmzwmifbMmb<7)mz^u r 
x?:Sp;cTmsEs-«*L, n--<r,m.i\m\\,zi.hmm 
flfit h y^^)vmm^mw^mmth z b 
zm.■^mzii\^x^.^ m-^mwrn^mmma- 

V'<^)vxr 7 ^: ATI! I, 1 2r JSffl L , WhWmzim 

fsfgs-§#atf, 'mmsm^wm7Lt,fix\^h. 

z<r)^%%'^7m.\\\m.7i.)ii,\^^-i%)t>hfz^. r 

^-ViW^itth (#^¥04-32 1 955-^) . 

[0004] m^rx3--f(r>r^mim {^mmt^^ 

5. 22 1 , 4 1 5^HH$Bg) (i. ll7tC^K-rJ;3{C, 
t -f-mVy') 3 yii 2 0 1 ti^m^SL-^iXfz^t^^i^') 3 
y»«2 0 2t^^LTfe^BWM*-ttx.yf yj/Srffv^^M 

\:=y^'vYm.<msi2 0 3mm'h (07-a) . la 
c:<7)iHiai2 0 3 m'humm.b l. s i 

N®2 04T1SSL (117-b) , ;*y^IxA'-2 0 5 

1^iCA':?-y-ftL;t:m (117- c) . V^:^'v Vm2Q 
6i:Crl207 ^i6{t7t;;^''7;^^2 0 8 1 ^itx U 3 
>'J12 04SrS-^L (I117-d) . ;y7;^«2 0 8O- 
as^SSBrf* (E17-e ) . *^SS i »ffi2 0 2^x.y 

i-ymii-tizb^zj: 0;:?yf-w\-^<^rn-7'2 
105:^#TV1|, ([17-f ) . -^ixmrni^z. ytxz^i 
AFMmcommb^j:^^mm2 1 i&je^-ri.. 
[000 5] tfzm'hmicomi&y^mLxit, us 

( a ) IZTik^tihJ: 0 ic. e^J-t{fa«±tcSKlSrn» 
CK:?-- y^t> -fiX^-VX^ 2 1 2{CLTS^2 1 
3$:X.yf-y/L, -y--^ Fx-/f-y/5rifi)fflLT^'h«il 
ii2 14i:m^-tllJm (O. Wo 1 ter. et. a 



1. , "Micromachined si 1 icon 
sensors for scanning fore 
e microscopy" , J. Vac. Sci. T 
echnol.B9(2).Ma r/Ap r , 19 9 

1,PP1353-1357).$ hums (■ b ) t 

1 5izmi^iw\m^^^j:i}<mmmim2 1 6$-m*> 

^^t^U-^iC. A. Spindt, et. a 
1.," Physical properties o 
f thin film field emissio 
n cathode with molybdenum 
cones", J. Appl. Phys. , 47. 1 
9 76, PP 5248-5263) ^*<J>?,. 
[0006] 

imMA^m^i^ottmm] L*>L^;()^<i. 117 « 

■M^mmmiicvD'mt'vmifzsioz. si 
N , s i c . c ^ mm^mii7^)i^ 7 7 x^ikz-h o 

■ ^y^UJ^-^ra-y^zmMmi-^(Oi-zi^. hi 

\<mmm,itn^cr>tzMz^mfmmm-ti :fjy^ 
u^^-t-tm^i^mzn^mm^i:^ y-f-b-^N-tcs 

fc^. K0vs77^2-±t.g.;^cy>#crailt^rl.. fill 
AFM/STM01ig?:fflV^/::ffl$g«iggat3fflV^ 

mm^j: ^xit^K miz x^x immmmiTmii 

• :^y^uji-^ra-r±.izmmmm^tmLxs 

mi<zB&^fiX\^hfzibm^tilz< < . h y:T-;Ht}jfE 

• [38 { a ) , ( b ) tS^Li^^J; o>5rS!/hj3llt{i, a^h 

[0007]$ <^>(2|si-s«±(:«l![oro-y*^?^iK 
^^ti . m.^-itmm>f\-^i}^^comwimizx h m*^ 



(3) #SI¥9-222430 

i.l>:^ffiA^'S>l) (C. F. Quate et. a 
l,,"Microfabricated of In 
tegrated Scanning Tunneli 
n g M i c r.o s c o p e " S TM ' 8 9 F o u 
rth International confere 
nee SlO-2 July 9-14. 198 

[0 008] f^T. wtmt. mmmi\zmh 
nmm-k'h'^ <thzh t^^x\ mm^t ff)Uz 

Srll^lttJ: < ^ y^U^<-±lzmfS.-th Z t i}^mx\ 

(ov^ira-7'j.--y hmztiim^tzmmmn 
^Wiimt&zt t: mtti hffiX'hh. 

[0009] 

mmmmhtzihffi^m i^mm. ±mmm 
mtiti»). rQ-r3.~-yhRi/ziit:m^^t:m^ 

$m^W.^-:>^'cojiol,zm^Ltz{><7)X'hh. tKch 
:iF-%m(r>7'U-f:X--/Hi. ^Kfe^M&Um^ 

WKiizm^^tifz s i ^mmt^htch^ y^w/N'- 
±t:. ±m^h^j:mmmm^Lii.ru-7'imt 

mi^thzb^imtLx\-^h. ^Lx. wjto± 
iern-7'ji-- -v h{ct>viT(i, files i#^H^B/i^^ 
m^mxLtzmsKmffii^cTiX'm^i. ^<^mm 

0. .0 IQ • cmUXfffhZtmtU-^. t 

fz, :^mcn>±Mirv-y:x=i'y htcfcv^TJi. Huieet 
^mm. Au, pt, I r(7)\,^-rtii]'mi^(r>^Mz 

X 0 B&t hZbmtU\ ttz. ^m<^±si7-n 

-y3.--yhizii\,^xii. mm^mm. 4>s«j§$- 

i,zm^tmm?:mzbi)<x'^i. ^com. zcoi^-^ 
M(^wMmi. Au . p t , A 1 m'>-nxi3>m^ii^ 
mMmm^tiz bmtiw ttz. :^m^cr,± 

ttsm ^1 b i^x'% . t tz^^mm y ^ w<- 

^yi-uj^-'^M^m^icomiULf^m.b txm^^h 
zbti^x'^. ^\^ii!,Lmwm^izmyi^y^'^-(oim 
i)^^^mmmfs.tmfs.mizbtk'^i. t 

rz.:^%miiZti\,-^XtiZcr>iio^ra-rj.=.-yhi:m 

hZbifiX'^i,. 
[00 10] 



(4) 



!ttlW9-2 2 24 3 0 



S Danel and G Delapierr 

e, J. Micromech. Microeng. 1 
( 1 991) 187-198) . yk^m. %=y^'v 

9-t£mm>m^mm(n. Toshiyoshi 

et.al., Proceeding for Mi 
cro Electro Mechanical Sy 
stems, Feb 7-10(1993)133-1 
38) tLxm\^t=fiXtfz. i^mM. ±i2#ttSr* 

■tl.7j<BliSSS:rn-7"a--y hm(r>mUb tTfflV\ 

l.rn-T'SrffM L. IS7j<B^Ba«0-g|5{cmffEpjptl> 

ns.m\iLxwm^^h^t^zii'o , m'\-m\cr>\L-v v 
n'^n^m^h^m^ f ^ h?ii*»<?><^jS^sriii)gT'# 

ttz:i<r)mi^mmLXhy'v^y/i:,^mz^j: 

[0011] WTK, wmim\^xif^^mimm^zwim 

•fl.mi {i:3|s:%BSc7)7-D- 7' J-::: -y h cr,±MmX'h 
!>. 7J<fB««l 0 l±t#^B^BS i*>(i^2, WN" 
-1 0 2*ilBS$ilT»-^l>. *efBS i*^^,^!,;^?^^ 
l^A- 1 0 2<i, h y*;H;«?ll=!15 te5!t*^t^i(sfi1l 
7:)5H-7*$nTt''.|.. ^7t, ;<?yf-WS"-l 0 2£7)5feJig 
mz\i.±mk<^WL'mi\l 0 3*<JfM$.ixT*3 0« 

^UA'- 1 0 2tm>m^i 0 soiatcji^iswfjj&^'b 

=5:l.tf-^ll 0 4*''B)S$nTV^|>. ;^;yf-W^'-l 0 
2c7)ffiffliteti^Jgi^l 0 5*ijeB!4$ilTV^I.. Si 
ijy-1-l-j^-\0 2iVy^-)\'nS3\t\i!,LmW^tL 

xm^^l,ZtX\ ^mmiiZ^-th-/]y'}-VJ<^-(ryW. 
OlS^riL^^^o $(b(C. S i ;ifyf-l/A-l 0 2*^^> 
£7) h y ;T>yHS[?| ^ aj L t ^Jlieil! 1 0 5 Srfflv^Tfi^^ 

fzib, :tjy'S'\^A-mf^ix^%^^^mm±mf.zm'^ 

■t h n-mmM. ^ imx ^.^-ox mEmmm & ^^t- 
»fflm«6 loecmEon-ri.citcio «ffiT07j<a^B 

hZbti'^X'^?>, tt:on-offi:mOmtZti,zj: 



*)^mx'mm$^hzi:i,-simxhi. mn^. mm 

[00123 02{i*I^Bj£^rn-7'i:i-y hcom^ 

m<^-mxhi. mmzii. :^<B^aa«i o i±{wS i* 

^^b11 0 7mfS.^tlfzmWi. fiP*>SO I (sill 
con on i n s u 1 a t o r ) (1112 - a ) 
S-fflV^I. (T. Yonehara. NIKKEI MI 

CRODEVICES, 10(1994)101-10 

6) . ii':^yi-i^^<-mm&mmmmi:m&t 
I.. simm±izu=yxw^i^-yt:m&L. zti 

i:-?X9ttXSF6:^'Xim^fzVTi7T^7'^:^y 
Xyi-y.^ ( R I E ) t J; 0 S 1 m^Bm^y<9~~y 

yixAyi-u^<-io2m&mmmmmio6i 

WMtl (ia2-b) . ZIX'S iMm^l 0 7l,i.T^ 
<{±, 0. OIQ- cmJilT^OicOSrfflV^I,. Si Mm 

m 1 0 7m^mm-tiAyi-u^<-cof<:^^^mz 

nix. *y^l^A-OJ^«i:Jt(c^^$ix§*<, MS 

{i 0 . 1 A'^wu mssT'j>i, . mmmwMiiA 

u, Pt. W^Oife«S-fflV^Tt^V\ **HflT1i, S 

i \y^<-sm^hy^^)\.w.m^tiiLmmtmmii 
^cr>2-^nmi^^ti. mz, mu±i,z-Am^mmi 
fzw^^-~yrLx^yi-uj'i-^mmzm-^m i o 
4imm-^ (112- c) . jf-^si 0 4Kfflu&^s 
mAnmiiixitm^hij^^^^s,, mnAu. p 
t. A\mm^M±immmi:m\'^i. <xiz. m 
Wi(rimm\,z±mm^m\.fzw^9~-y-!^i,xwB. 
«ffi(M(ca 10 8^ mmt ( n 2 - 

A) .mz. »«SfflfflJCCr, Au^lK^rffiJIUcf* 
y^LTTK^S^cOx.y^y^ffl-ex:? 1 0 9 

i^mh (ia2-e) . d^>,z. ^2(7)msL}L\zB^^ 
titzm>hmmi^m±.^zm.-^h^ itz'ikmi. m 2 
<r>mmmmti'^ix^^m±.\,zmAm\i 03im^ 
■fi. (ii2-f ) , mzmMm^L^zmmi 1 
)S:Uo<7)*>. li\^,Ltzm7 •vitry^-rmmamw.'^ 
t'7KB^B»®o^B^Bf4P:^14x .y f- y /S-ff 0 ( H 2 - 
g) , a^Bi7)x.yf-y/ffl-7x^'$rP^st, 
«!V^T«i|g«il<0fiia«|^*LTro-7'ir:.y h*^^ 
Bic-ri. (112-g) , 

[0013 im.'w-mm>mmm^-nmm3i,zm-t. ' 
( 1 00) ffi:^(iios la^Ki i i±«ozK^ts iiiag 
fis i Nil 1 2^mmiimmzmiis im^m 
tap-t^. mz. 7i(.mt:^u^M.mmxmiiiirzs i 

SS:*SaWMSrttx-xf-y^^LTDDgPl IS^m^th 
(H3-a ) . -K-fCS i mmiis i NJiSri?* 
Ueco^ (113-b) ^SrSSjit^ZSt-fbS ill 1 

4T'So (03-0) . m^'^xmmmmi 1 
«Lht^L ms-d) ^-i^^-yyixm^m^b 
miietti ms-e) . wmmmt ix 



(5) 



#^^9-2 2 24 3 0 



ybun 1 0 3 mm^tii ( 121 2 - f ) . 

[0014] 

y<7)mjtxmi^t. 0 0x<m(?)Z-cut£O7K 
a*^ioi±jc. s imssS^ii 0 7*n . OAmU: 

T'J^B£$^1T(,^I>S0 1 ( s i 1 i c o n on in 
s u I at o r ) (112-a) izniX. U'JXh 

TtR I EtJ: 0 S i*iKaflS-A-^'-:iy^LT;i?y^ 
VA- 1 0 2 1 0 6 ^?fM ( H 2 - 
b ) . l/i/X h A-;^'-y^if^. S«t A 1 ( 5 0 n 
m),Ti(25nm)Au(100nm) SrMJjilflffl 

(cjg^l 1 0 4 si/'^JSiiia 1 0 5 & t!t ( H 2 - 
c ) . X 7 f-y^^Ji A u tC^?t iXl.iB'ymt 3 -^^^b?!? U 
'>A<7)?i^7)<?S?St\ T i li^y •yi§7K?i?Sf, A 1 li 

mm?kmmx''U'ofz. <xt, a^saicws- 1 o o n 

y/LTS®Wt!)ffl«ffil 08^«L!t (02- 
d) . S««®tCCr (5nm) , Au (2 00 
nm) ^mdmrnt. Z(0±t,ZU>'Xh^^f-y{:m^ 

y^^m-7Xi^l0 9kUz (112-e) . 

10 0 15] »i|0»fiUit3«E^fflJ8/J^#tS:f^/«l.;t. 

(10 0) mt&cos i as 1 1 1 tzK^bi^'j 3>-i 

1125:0. lumW-m^lfz. Zn'mti^V a yM 
1 1 2tCj^LT7^ MJy^'^7-f-i;X.yf->-;?'S:fi= 

A7K?§M{; J; "9 iga^Bl!iiS:^ttx -7 r ^ ^t^t 

(113-a) . mz. mi^^^'yyry-m(BHF) 

mmzmi~m<tsini 1 2^:mmmi:Lfz (ii3- 

^fflt: 1 0 0 n m/fiOZK-fkv- 'J 3 ylll 4 ijfm I 

fz (ms - c) , m\'^x , mmi-izm^mmmx-hh 

Au 1 1 S^lummmmi (I13-d) , Cicoll 1 

y^L. !lE=?ffl!a/m+l 1 6^:mSilfz (03- 

e ) . 

[00 16] ;^yf-U>'S-l 0 2*^?^fi)t$fLT^^I>SO 

i*fi?t$E^f:ffla/h^#fi 1 eti^^^^ixx^^mmeo 
0 4i:e^ffliiS'hs?i+i 1 simti^^-yfztzbX'mm 



mmuztz m'bm\ 1 0 3 *<ti^a i o 4 ±(c^ 
mzm^^tix\vz (02- f) , ixt:, ;&y-fWN'- 
1 0 2mmA^mi\i o 3jefigiB±tfi^a!Kfc ut^'j 

^ 5 Fll 1 0 5: 1 0 m/f JfM L^t. . miRcOM 

m^my 'vitry^-'^j^mmmmizmLxmm^ 

*14x.yf-y^$rff5rof^ (112 -g) . *^««^x 
•yf-y/r^^Tf*, x-yf-y^'-'-r^^' 1 0 9T'$)I>C r& 

v^Aummw^i:Uz. m^^x. mmryx-^mmzj: 

O'-K'J^ 5 Hll 1 O^I^^L. *^BSc07-n-7'$r# 
;t (02- f) . 

[0017] :^mm\X'l,i. r\^-y5m^^iX^'tlM 

$:txmmti:L-'yhbiximirz. ^nA>5*w 

ro-rti. ^aSP—f-m^ (U— If-r-y^'tt 

8!!) til.iPJ^tc:B^^T. *y^w\-;g^:^f&], 

^wfeftSIBiJili (01'1'Y!Wi:^[a]) (i. *«72 0nm 

/I ovxh-^fz. 

[0018] [mm 2 1 mmm 1 1 p]«=5::^t-04 

iZ7ikLtzrn-y:j.=.-v h 1 1 7Srf«L/c. *^!S^ 
TW, ro-7'3*/0<-?-ix-fii?4iLTlEi)f^i- ^ 

-^tStM (W— tf-T'y^ai^) ti^iiStfcV^T. 

;:?y^w>'-«¥:^i6j. m^m^K'oim\iiX'^^^i3> 
^m-^tztz^. wimmm^zmmwrna. 

3 0nm/l OVX'h-yt:, 

[0019] mmm 3 ] ^ss^j 1 1 wim^j:ifmx-m 5 

i, z7pUzra~y-L--y h 1 i8i:jmuz, :mmm 

X'li. 7-n-7'6**5-JgL-CKirrSi--y h^f« 
Lit. ^Sl— (U— f-ry^aS?) t 

mm^izmEmaimr,tztzb, m^^m^miz 
[00 20] immA-]mbt,±,mmix'^Ltz 

W4 c7)ffl$8iBI«4gai7)±ggPffi«Rt/-7'p y ^' BT- 

j>^. ort, mt\,zm-:^\^xifwn<^'m.mm±m 
mz^\.-^xmfi-fi>. isiM«5;=^f—i^"i 1 9±oiaii 

mm 2 0(c*f|Sl$-ti-TrD-7'JL- .y M 2 1 SrSEB 

u/t:. 12 0-1 mmimm. -vmm 1 2 0 - 2{s 

fflWIii 120-1 \,zm±^m\:^hfzisb<7)h(r>X'h 

1 2o-3Jia«T-*i.. ffiwisi 20-1 

ii. m'hm-\ 1 0 3 i: o^(c5^-r^ h y ^w^meStci 

0 ^mwtts*m ( * 'J -^m ) -r I. 

^^iO'SrS. l22\,tnM. 1 2 3{il:aTyrT-. 
v-^^onyh'a-^-l 24t:^g^$ixTfeO. lai* 

iKWsi 2 0'\offlf8coie^&i/sitffiffl-ti>. tmm 



(6) 



!^ra¥9-222430 



i^xr-mmwmi 2 4±«oiBllimxT->''i 1 9 
(i. v-f^'nnyh-i-:^'-! 24{3j;l>Z:^[fi]fi[a|iJ 

fflmiK 12 5, X - Yi]\i^iiimmm 1 2 e , ^/u h 

:^0JfflllHlS« 12 7, IDIkMiJJJPIIISSI 2 8CJ:-?T*iJiaiI 
SiXl>. rp-7'1 2 9$tSigtcWLTJi, l/-- lf-1 3 
0*«Mlt$^x, -ecOSJtTfeS: 2^)•f|^:y•^^-l 3 1 
5tL. ;^c;b;^^*eitti^Sl 3 2T'rD-;»'l 2 90;^c;b 

1 2 4 m^-m^ 1 3 3 tZal'c.ix^ . m20^}!g 1 
3 4ti7j<^««/\(;)^EEpjD(:ffiffl-rs. ieiimi 2 
OJi. 1 2 0 -3<7)±I,ZT^W& 1 2 0 

-2,i l.XMSM^mi,zXr>X Au^ 3 0 nmm^Lfz 
-?-<7)±tCLB ( vy^'S i7- • 7 h ) ffi 

i o T--K'J ^ 5 HJi (fl|#l2«IJS 12 0-1) S-}^^ 

[0021] i;j±7pLt:Mmw±^mi.z, mmi^Rif 
7-p-yi--y M 2 1 mmi. mmes-i e i 

5 5 2-^^f6^:l3^i^$i^T^^SiIIi, OIBIIS 

IBIM* 1 2 0 &±fBrD-7'l 2 9 
^ L^t: t C: ^ , -r^TOro-^' 1 2 9 T^S^rA F M 

mm?>z b , lg|lJ^^^lsllM«£ 1 2 o^^o^^ 

1 92rfflV^T. leiMftl 2 0S:^t^*>'4., 

#t 1 0 3 -T«® 12 0-2 IS{cmflE$r>''?;l'X4?{cE|l!iD 

L/i. mBEEpJotiSV, 1g5 0ns<7)>'NVl^;?,^^<7)^^at 

iBSlS-tt^A^io, Meillt2 0 0mV<7)mES-EnJO 

t Ttf Ji± L;^^ i: ^ . ffi?SIB$ll 1 2 0 
- 1 «iAVP;^EnjD^Tlttt^^ft^@; tm^tacoffit^ 

ie«t'.yN{il OnmfSgStO;«C#$SrWUTfc'), t 
^T«oro-71 2 9(iiei|h'-y h5iJ*'<c>jSflji-ri.C:i: 

[00 22] 

•y HiCi3(tl.X/ y^PA-J- S i m^^«miSB!tt-|. 

■thUf<-nRy)<r)^imst'th:iti)^x%h. t 
<r)^\^]:&Lmm.bLxm\-^hz.hm't , fi^tuiffl 
Mzmwmm^mt-th-mti^tc< . wmm-k'h 

^<'thZ.b1fiX'%h. ttz. Zixi,zXf)immWb(0 

mz%±-thnm^Riimx^ . i3rmm±ti 



J; 0 . X? yf-^A-5feSgc7)gfi.(b^iai. z t t<x^ 
mm^i> Zklzi:<0, Z<07H^ammizW.E^:BmiX 

mi] 2|s:lBJorn-7'a-7 h(0±mi TjktmX'h 

im2] ^m(^mmm i izmir\:i-rcowMxm 

i^^tmx'hi. 

[03 ] :^wMcr>mmi 1 izmm4^i\<^m^n 
^Tjitmx'hi. 
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